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[571 ABSTRACI‘ 
A color photographic silver halide material which, in at 
least one silver halide emulsion layer, contains a ma 
genta coupler corresponding to formula 1 or (II) below 

Z 1'1 (11) 

in which . 

R1 represents alkyl, aryl or a ballast group, 
R2 represents a ballast group, alkyl or aryl, 
Z represents hydrogen or a group releasable on reac 

tion with the developer oxidation product, 
and a compound corresponding to formula (III) 

SOZR3 (111) 

H0 

in which 
R3 represents alkyl, alkoxy, aryl, optionally substi 

tuted amino or the residue of a heterocycle, 
R4 represents COR5, NHR6, S(O),,R7, 
K5 represents 0R3, NHRg, alkyl, aryl or a heterocy 

cle, 
R6 represents SOZRg, CORg or CONHRS, 
R7 represents alkyl, aryl or NHR3, 
R3 represents alkyl or aryl and 
n=0, 1 or 2, 

with the exception of compounds in which R3 is a car 
boxymethoxyphenyl, carboxymethoxy, alkoxycar 
bonylmethoxy or alkoxycarbonylmethoxyphyl radical 
substituted at the methylene group. 

5 Claims, No Drawings 
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COLOR PHOTOGRAPHIC SILVER HALIDE 
MATERIAL WITH SULFONYLPHENOL OIL 

FORMER 

This invention relates to a color photographic silver 
halide material of high sensitivity and high color density 
which shows good spectral absorption properties, par 
ticularly in the magenta range. 

In color photography based on photosensitive silver 
halides, the colors yellow, magenta and cyan are 
formed by reaction of the developer oxidation product 
with the corresponding couplers. Pyrazolone com 
pounds are normally used as the magenta couplers, 
although they present numerous problems. First, they 
show undesirable absorption in the 400 to 500 nm wave 
length range in addition to the desired and predominant 
absorption in the 540 to 560 nm range. Second, the dyes 
produced with these couplers show low maximal color 
density. Third, the long-term stability of these couplers 
is unsatisfactory because, in the event of prolonged 
storage, particularly in the presence of even the slight 
est quantities of formaldehyde, unexposed photographic 
material shows a change in color and a reduction in dye 
production during color development. 
Numerous proposals have already been put forward 

with a view to overcoming these disadvantages, the 
most promising solution lying in the use of magenta 
couplers having a different structure. Thus, it has been 
found that pyrazolotriazole magenta couplers do not 
show any unwanted absorption, are substantially unaf 
fected by formaldehyde and show higly consistent dye 
production. On the other hand, the couplers in question 
have the disadvantage that the dispersions prepared 
with them, which are to be incorporated in the silver 
halide emulsions, are unstable. In addition, the absorp 
tion wavelengths of the dyes produced with these con 
plers are shorter than the desired value. 
To overcome these difficulties, it is proposed in EP 

A-l45 342, in which many other literature references 
are cited, to disperse pyrazolotriazole magenta couplers 
having a certain structure in certain phenolic com 
pounds (so-called oil formers) and to incorporate them 
in this form in the silver halide emulsion. 
Although it is possible in this way to eliminate the 

difficulties mentioned above to a certain extent, the 
proposed solutions suffer from inadequate sensitivity, 
excessive fogging, inadequate formaldehyde stability 
and inadequate stability of the coupler dispersates pre 
pared therefrom. _ 

It has now been found that these difficulties may also 
be overcome by using special oil formers for pyrazolo 
triazole magenta couplers. 

Accordingly, the present invention relates to a color 
photographic silver halide material which, in at least 
one silver halide emulsion layer, contains a magenta 
coupler corresponding to formula (I) or (II) 

R2, 

(1) 

20 

35 

65 

2 
—continued 

Z Iii (11) 
R1 \ N R2 W Y 

N N N 

in which 
R1 represents alkyl, aryl or a ballast group, 
R2 represents a ballast group, alkyl or aryl, 
Z represents hydrogen or a group releasable on reac 

tion with the developer oxidation product, 
and a compound corresponding to formula (III) 

S02R3 (III) 

HO 

in which 
R3 represents alkyl, alkoxy, aryl, optionally 

tuted amino or the residue of a heterocycle, 
R4 represents COR5, NHR6, S(O),,R7, 
R5 represents 0R3, NHRg, alkyl, aryl or a heterocy 

cle, 
R6 represents SOZRg, CORg or CONHRg, 
R7 represents alkyl, aryl or NHRg, 
R8 represents alkyl or aryl and 
n=0, 1 or 2, 

with the exception of compounds in which R3 repre 
sents a carboxymethoxyphenyl, carboxymethoxy, al 
koxycarbonylmethoxy or alkoxycarbonylmethoxyphe 
nyl radical substituted at the methylene group. 
The alkyl radicals R1 and R2 contain in particular 1 to 

16 carbon atoms, for example methyl, ethyl, butyl, do 
decyl, isopropyl, tert.-butyl, isoamyl, and may be substi 
tuted by halogen atoms, C1-C4 alkylsulfonyl groups or 
phenoxy groups, for example CF3, C3F7, CH3—SO 
2—CH2—CH2‘—CH2. 
The aryl radicals R1 and R2 are, in particular, phenyl 

or naphthyl radicals optionally substituted by C1-C4 
alkyl, halogen, C1-C4 alkoxy, C1-C4 alkylcar 
bonylamino, C1-C4 alkylsulfonylamino, C1-C4 alkylsul 
fonyl, C1-C4 alkoxycarbonyl. 

Either R1 or R2 is preferably a ballast group. 
The releasable group Z is preferably halogen, for 

example chlorine, bromine, iodine or ?uorine, an aryl 
oxy group, for example phenoxy, p-methoxyphenoxy, 
p-butanesulfonamidophenoxy or p-tert.-butylcar 
bonamidophenoxy, an arylthio group, for example phe 
nylthio, or a heterocyclic thio group, for example 1 
ethyltetrazole-S-thiolyl. Z is preferably a halogen atom, 
more especially chlorine. 

Ballast groups are groups which enable the com 
pounds according to the invention to be incorporated in 
non-diffusing form in the hydrophilic colloids normally 
used for photographic materials. Preferred ballast 
groups are organic radicals which generally contain 
linear or branched aliphatic groups and, optionally, also 
isocyclic or heterocyclic aromatic groups generally 
containing 8 to 20 carbon atoms. 
These radicals are attached to the remaining part of 

substi 

»the molecule either directly or indirectly, for example 
through one of the following groups: —NHCO—, 
—NHSO2——, —NR—, where R is hydrogen or alkyl, 
-—O— or —S—. In addition, the radical which imparts 
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resistance to diffusion may also contain water-solubiliz 
ing groups, such as for example sulfo groups or car 
boxyl groups, which may even be present in anionic 
form. Since the diffusion properties depend upon the 
size of the molecule of the overall compound used, it is 
sufficient in certain cases, for example if the overall 
molecule used is large enough, to use even relatively 
short-chain groups as ballast groups. 
The pyrazolotriazole coupler preferably corresponds 

to formula (IV) 

N 
(CHM-(0), 

NH R9 

co—(?),,—o 
R10 

in which 
Z’ is a group releasable by reaction with the devel 

oper oxidation product, 
R9 and R10 represent hydrogen or alkyl, 
R11 represents alkyl, halogen or hydroxy, 
l, p and q have a value ofO to 4 and 
r has a value ofO or 1. 

5 
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Preferably, 1 has a value of O to 3, p a value of l to 
and q a value of 1 or 2. 

Alkyl R3, R5, R7, R3, R9, R10 and R11 is, in particular, 
C1-C6 alkyl; alkoxy R3 is, in particular, C1-C4 alkoxy; 
aryl R3, R5, R7 and R8 is, in particular, phenyl and 
phenyl substituted by C1-C4 alkyl, C1-C4 alkoxy or 
halogen. 

Optionally substituted amino R3 is, in particular, 
amino, C1—C16 alkylamino, di-C1—C12-alkylamino, 
—NHCO-Rg, an NHCO heterocycle, —N 

(IV) 

H—CO—NHR3 and NHSO2——R3, where R3 is as de 
?ned above and heterocycle is as de?ned below. 

Suitable heterocyclic groups are, in particular, pyri 
dyl and morpholinyl. 

Typical examples of pyrazolotriazole magenta cou 
plers according to the invention are shown in the fol 
lowing: 
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Typical examples of the phenolic compounds of for 
mula III according to the invention are shown in the 
following: 

(III) 

HO SO2R3 

R4 

R3' R4 

OF 1 : —2-COOC5H11(i) 

OF 2 —-2-COOCzI-I5 

‘Q’CHS 
OCI-I3 

OF 3 CH3 -2-COOC2H5 

OCH3 

OF 4 —2-COOC5H11(i) 

‘Qc?s 
CH3 

OF 5 —2-COOC5H11(i) 

‘Gel-I3 
CH3 

OF 6 —2-COOC3H17(n) 

QC“: 
CH3 

OF 7 —2~COOC12H25 

‘Gel-I3 
CH3 

OF 8 —2-COOC2H5 

OF 9 —2-COOC5I~I11(i) 

OH w 
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-continued 

HO 

(III) 

SOZR3 
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-continued 

(III) 

HO SO2R3 

R4 

R3 R4 
OF 41 

CH3 _2-5O2 CH3 

CH3 CH3 

OF 42 

OCI-Ig —2-NHSO2 OCH-COOCzI-Ig, 

The production of the magenta couplers is known, 
for example, from EP-A-l45 342. The phenolic com 
pounds corresponding to formula (III) are prepared by 
known methods. One typical method is described in the 
Examples. 
The silver halide may be in the form of predomi 

nantly compact crystals which may have, for example, 
regular cubic or octahedral forms or transitional forms. 
However, the silver halide may also be present in the 
form of platelet-like crystals of which the average diam 
eter-to-thickness ratio is preferably less than 5:1, the 
diameter of a grain being de?ned as the diameter of a 
circle having an area corresponding to the projected 
area of the grain. The layers can also contain tabular 
silver halide crystals, of which the diameter-to-thick 
ness ratio is greater than 5:1, for example 12:1 to 30:1. 
The silver halide grains may also have a multilayer 

grain structure, in the most simple case with an inner 
and an outer grain zone (core/ shell), the halide compo 
sition and/or other modi?cations, such as for example 
doping of the individual grain zones, being different. 
The average grain size of the emulsions is preferably 
between 0.2 pm and 2.0 pm and the grain size distribu 
tion may be both homodisperse and also heterodisperse. 
In addition to the silver halide, the emulsions may also 
contain organic silver salts, for example silver benz 
triazolate or silver behenate. 
Two or more types of silver halide emulsions pre 

pared separately may be used in admixture. 
The photographic emulsions may be prepared from 

soluble silver salts and soluble halides by various meth 
ods (cf. for example P. Glafkides, Chimie et Physique 
Photographique, Paul Montel, Paris (1967), G. F. Duf 
fm, Photographic Emulsion Chemistry, The Focal 
Press, London (1966), V. L. Zelikman et al, Making and 
Coating Photographic Emulsion, The Focal Press, Lon 
don (1966). ~ 

Precipitation of the silver halide preferably occurs in 
the presence of the binder, for example the gelatin, and 
may be carried out in an acidic, neutral or alkaline pH 
range, preferably in the additional presence of silver 
halide complexing agents, including for example ammo 
nia, thioether, imidazole, ammonium thiocyanate or 
excess halide. The water-soluble silver salts and the 
halides may be combined either successively by the 
single-jet process or simultaneously by the double-jet 
process or by a combination of these two processes. 

25 
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Dosing at increasing in?ow rates is preferred, although 
the “critical” feed rate, at which new seeds are still not 
quite formed, should not be exceeded. The pAg range 
may vary within wide limits during the precipitation 
process. The so-called pAg-controlled process is prefer 
ably used. In this process, a certain pAg value is kept 
constant or the pAg value passes through a certain pAg 
profile during the precipitation process. However, in 
addition to the preferred precipitation where halide is 
present in excess, so-called inverse precipitation is also 
possible where silver ions are present in excess. The 
silver halide crystals can grow not only through precip 
itation, but also by physical ripening (Ostwald ripening) 
in the presence of excess halide and/or silver halide 
complexing agent. The emulsion grains may even be 
predominantly grown by Ostwald ripening, in which 
case a fine-grain, so-called Lippmann emulsion is prefer 
ably mixed with a more difficulty soluble emulsion and 
dissolved in and allowed to crystallize thereon. 

Salts or complexes of metals, such as Cd, Zn, Pb, Tl, 
Bi, Ir, Rh, Fe, may also be present during the precipita 
tion and/or physical ripening of the silver halide grains. 

In addition, precipitation‘ may also take place in the 
presence of sensitizing dyes. Complexing agents and/ or 
dyes may be inactivated at any time, for example by 
changing the pH value or by an oxidative treatment. 
The silver halides may be, for example, silver bro 

mide, silver bromide iodide with iodide contents of 0.1 
to 40 mol-%, silver chloride, silver chloride bromide 
with bromide contents of 1 to 80 mol-% and silver 
bromide iodide chloride predominantly containing bro 
mide. 

Gelatin is preferably used as the binder, although it 
may be completely or partly replaced by other syn 
thetic, semisynthetic or even naturally occurring poly 
mers. Synthetic gelatin substitutes are, for example, 
polyvinyl alcohol, poly-N-vinylpyrrolidone, polyacryl 
amides, polyacrylic acid and derivatives thereof, more 
especially copolymers. Naturally occurring gelatin sub 
stitutes are, for example, other proteins, such as albumin 
or casein, cellulose, sugars, starch or alginates. Semisyn 
thetic gelatin substitutes are, generally, modified natural 
products. Cellulose derivatives, such as hydroxyalkyl 
cellulose, carboxymethyl cellulose and phthalyl cellu 
lose, and also gelatin derivatives which have been ob 
tained by reaction with alkylating or acylating agents or 
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by grafting on of polymerizable monomers are examples 
of semisynthetic gelatin substitutes. 
The binders should contain an adequate number of 

functional groups so that sufficiently resistive layers can 
be produced by reaction with suitable hardeners. Such 
functional groups are, in particular, amino groups, but 
also carboxyl groups, hydroxyl groups and active meth 
ylene groups. 
The gelatin preferably used may be obtained by 

acidic or alkaline digestion. The production of such 
gelatins is described, for example, in “The Science and 
Technology of Gelatine”, A. G. Ward and A. Courts, 
Academic Press 1977, pages 295 et seq. The particular 
gelatin used should have a minimal content of photo 
graphically active impurities (inert gelatin). Gelatins of 
high viscosity and low swelling are particularly advan 
tageous. The gelatin may be completely or partly oxi 
dized. 

After or even before crystal formation, the soluble 
salts are removed from the emulsion, for example by 
noodling and washing, by ?occulation and washing, by 
ultra?ltration or by ion exchangers. 
The photographic emulsions may contain compounds 

to prevent fogging or to stabilize the photographic 
function during production, storage or photographic 
processing. Particularly suitable compounds of the type 
in question are azaindenes, preferably tetra- and pen 
taazaindenes, more especially those substituted by hy 
droxyl or amino groups. Compounds such as these are 
described, for example by Birr, Z. Wiss. Phot. 47 (1952), 
pages 2 to 58. Other suitable antifogging agents are salts 
of metals, such as mercury or cadmium, aromatic sul 
fonic or sul?nic acids, such as benzene sulfinic acid, or 
nitrogen-containing heterocycles, such as nitrobenzim 
idazole, nitroindazole, (substituted) benztriazoles or 
benzthiazolinium salts. Particularly suitable antifogging 
agents are heterocycles containing mercapto groups, 
for example mercaptobenzthiazoles, mercaptoben 
zimidazoles, mercaptotetrazoles, mercaptothiaz 
diazoles, mercaptopyrimidines; these mercaptoazoles 
may also contain a water-solubilizing group, for exam 
ple a carboxyl group or sulfo group. Other suitable 
compounds are published in Research Disclosure no. 
17643 (1978), Chapter VI. 
The stabilizers may be added to the silver halide 

emulsions before, during or after their ripening. The 
compounds may of course also be added to other photo 
graphic layers associated with a silver halide layer. 

Mixtures of two or more of the compounds men 
tioned may also be used. 
The silver halide emulsions are normally chemically 

ripened, for example by the action of gold compounds 
or compounds of divalent sulfur. 
The photographic emulsion layers or other hydro 

philic colloid layers of the photosensitive material pro 
duced in accordance with the invention may contain 
surface-active agents for various purposes, such as coat 
ing aids, for preventing electrical charging, for improv 
ing their anti-blocking properties, for emulsifying the 
dispersion, for preventing adhesion and for improving 
the photographic characteristics (for example develop 
ment acceleration, high contrast, sensitization, etc.). 
The photographic emulsions may be spectrally sensi 

tized using methine dyes or other dyes. Particularly 
suitable dyes are cyanine dyes, merocyanine dyes and 
complex mercocyanine dyes. 
There is no need to use sensitizers where the natural 

sensitivity of the silver halide for a certain spectral 
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38 
region, for example the blue sensitivity of silver bro 
mide, is sufficient. 
Color photographic materials normally contain at , 

least one red-sensitive emulsion layer, one green-sensi 
tive emulsion layer and one blue-sensitive emulsion 
layer. Non-diffusing monomeric or polymeric color 
couplers are associated with these emulsion layers and 
may be situated either in the same layer or in an adja 
cent layer. Normally, cyan couplers are associated with 
the red-sensitive layers, magenta couplers with the 
green-sensitive layers and yellow couplers with the 
blue-sensitive layers. According to the invention, ma 
genta couplers of formula (I) or (II) may be used on 
their own or in admixture with other magenta couplers 
described in the following. 
Color couplers for producing the cyan component 

dye image are generally couplers of the phenol or a 
naphthol type, of which suitable examples can be found 
in the literature. _ 

Color couplers for producing the yellow component 
dye image are generally couplers containing an open 
chain keto-methylene group, more especially couplers 
of the a-acylacetamide type; suitable couplers for this 
purpose are a-benzoylacetanilide couplers and a 
pivaloylacetanilide couplers, which are also known 
from the literature. 7 

Color couplers for producing the magenta compo 
nent dye image are generally couplers of the S-pyrazo 
lone type, the indazolone type or the pyrazoloazole 
type. Suitable examples of such couplers can be found in 
large numbers in the literature. 
The color couplers are 4-equivalent couplers and also 

2-equivalent couplers. Z-Equivalent couplers are de 
rived from 4~equivalent couplers in that, in the coupling 
position, they contain a substituent which is released 
during the coupling reaction. Z-Equivalent couplers 
include those which are colorless . . . or accelerators. 

Examples of such 2-equivalent couplers are the known 
DIR couplers and also DAR and FAR couplers. 

Since, in the case of DIR, DAR and FAR couplers, it 
is mainly the effectiveness of the group released during 
the coupling reaction which is important rather than the 
dye-forming properties of these couplers, DIR, DAR 
and FAR couplers which produce substantially color 
less products in the coupling reaction are also suitable 
(DE-A-l5 47 640). 
The releasable group may also be a ballast group, so 

that the reaction with color developer oxidation prod 
ucts gives coupling products which are diffusible or at 
least show slight or limited mobility (US-A-4,420,556). 
High molecular weight color couplers are described, 

for example, in DE-C-l2 97 417, DE-A-24 O7 569, DE 
A-3l 48 125, DE-A-32 17 200, DE-A-33 20 079, DE-A 
33 24 932, DE-A-33 31 743, DE-A-33 40 376, EP-A-27 
284, US-A-4,080,2ll. The high molecular weight color 
couplers are generally produced by polymerization of 
ethylenically unsaturated monomeric color couplers. 
However, they may also be obtained by polyaddition or 
polycondensation. 
The couplers or other compounds may be incorpo 

rated in silver halide emulsion layers by initially prepar 
ing a solution, dispersion or emulsion of the compound 
in question and then adding it to the casting solution for 
the particular layer. The choice of a suitable solvent or 
dispersant depends upon the particular solubility of the 
compound. 






















